Threonine 308 phosphorylated form of Akt translocates to the nucleus of PC12 cells under nerve growth factor stimulation and associates with the nuclear matrix protein nucleolin.
We have examined the issue of whether or not in PC12 cells it may be observed a nerve growth factor (NGF) nuclear translocation of an active (phosphorylated) Akt. Western blot analysis with antibodies to either total or phosphorylated Akt showed a maximal nuclear translocation after 15 min of NGF stimulation. NGF increased rapidly and transiently the enzymatic activity of immunoprecipitable nuclear Akt and after 45 min the values returned to a level close to the basal one. Enzyme translocation was blocked by the selective phosphoinositide 3-kinase inhibitor, LY294002. Confocal microscopy of samples stained with antibody to Akt showed an evident increase in immunostaining intensity in the nuclear interior after NGF treatment. Treatment of cells with inhibitors of protein phosphatase PP2A, calyculin A, or okadaic acid, maintained the phosphorylation levels of nuclear Akt. Immunoprecipitation experiments revealed an association between Akt and PP2A that was maximal when nuclear Akt activity was decreased. Both total and active Akt associated with the nuclear matrix and, in particular, with the protein nucleolin, with which Akt co-immunoprecipitated. These findings strongly suggest that the intranuclear translocation of active Akt is an important step in the signaling pathways elicited by the neurotrophin NGF and that the intranuclear control of Akt is achieved through the action of PP2A.